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V^c^A of the Ttivenlioa 



the iav^ation relates to an optical coonector a.d an optical connector 

for uae in a fibr^ptio .onunu«icatians system, optical 
nctwod. section comprising an optical connector and a mc^ of increasing 
the ftmciionaliiy of an optic^ »6tw«k wiag an optical cowectoc. 

PanVPTC>un( ^ fhftlBventi^i 

One of the major pioWems in desigoing optical networks is in Ihe placement 
of th^ optical componentB, such as Optical Add Drop Mnltiplexc« (OADMs). 
optical switohes. amplifiers, eqmlisers and dispersion-compensating elements. 
Design decisions on the inclnsion and placement of such elements need to 
acccmmodat. not only the initial traffic on the networi, hut also fotoe 
network growth, .Aich is often unpredictable. Hus issue is especially cntical 
for Metropolitan (or oily) networlcs where cost needs to be minhnised and 
growth is especially ur^tediotable. 

Ihe n«nnal preach to the problem is to indnde enough elements initially to 
accommodate currently foreseen traffic growth, and to take a part of the 
network out of commission v^ere additional W^de needs to be 
accommod^d, llria is difiScult to do while niiaijmsing impact on existing 
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TakinB oait of a network out of 
^ «^ i. a Ki^ox opexational expense T^P ^^^^^ 

. _ .« Involved. mrSwto'iM' KJOa 
of po«« »> ^ia <^ ° 
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„d ™n«l«bg tot and second "-""^-^ ' 
,e.=^coo»o»r^«-«— ^ o, said 

optical demart; j^iMfiBWomoafflOf^": 

. a fiist mode, winch exoiuo« optical-fibie 

6istot^»>«^'»""^=^'^°^^ 
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- a second modt. in vAich ihe connector-portions ar« mated together 
such that the second surface is held flmily against the first surface and 
accurately aligned ihare^. ttoby frusttatiag said total internal 
reflection and allowing the optical radiation ftom the first optical guide to 
5 pass too)»gH to the second connector-portion and interact vrith the optical 

element, v^herehy the fonctianaUty of m optioal-fibte arrangemeDt is 
increased. 

la a second aspect of the invention an optical coi«««tor arrangement is 
10 provided, whidh comprises an optical connector as described under the 
afcaesaid first aspect and wherein each first conn6ct«H>-portion comprises a 
plurality of pairs of first and second optical guides. Alternatively, the 
connectors may he atian^ as ai«y- 
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unth ^ thini of th. inveatioioajglisaLfi^^Bae^^ 
provided, having first and second connector-portions* 
the first connector-portion comprising a first optical guide for carrying optical 
radiations from a first optical fibre, a first, total internal refleotian surfece 
npon which, in use, said radiations impmgP. and a means for enhancing an 
eye-safe operation of ihe optical comiecton the second com^tor-portion 
comprising a second optical guide for carrymg optical radiations to a second 
optical fibre and a second surface for placmg against ttie first sur^e thereby 
to frustrate the total mtemal reflection flinction of said first suifece; 
the optical connector being adapted for two modes of use: 

- a first mode, in which the first and second connector-portions are 
mated together such that the second surface is held fitcnly agamst the first 
surfece and accurately aligned therewith, thereby frustrating said total 
internal reflection and altowhig tbe optical radiations from the first optical 
gmdo to pass througt to the second optical guide, and 

- a second mode, in >nhich the first and second connector-portions are 
separated, so that the radiations in the first optical guide are refiected by 
the first surfece mto the means &r enhancing an eye-safe operation, 
whereby the eye-safe operation of the first connector-portion can be 
eithanced. 
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mating togelher the first and second coimector-portipna. 
The mvea&oii. fbrtiwr provides m a fifth aspect tnereoi 

l„,«^an . disp^sta stopo ««>pen»Soa module (PSCM) 
the determined compensadon value. 

„ *. optt». »-c«r d^ compri^ fir=. .nd 

^Lion.. »l a in«m^ «fUcdon =u*«o upon «taoh. » 

^ -d ,^ ^oh ~tag ^ of *e 

oomspondiBg opiioal oo»^ 

Rrfisatio.^ of tl» c^cl cc^««. 0Pd<=aI co.«»otor 
opioid MtMCtot d<m=. >« set fWh fa the dspwdoitf otoinB. 
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EmbodtaeolE of aw tovOTtioii wUl now 
sMuiple ody. wifl. the ad of d» drawings, of 



be deaciitied, liy way of non-UmUng 
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Figure 1 is a prior-axt salutioa to the problon of upgrading existing fibte 

networks; _ ^^^^vai 

Fig»« 2., Ob »4 2" ^ ■^f'"-' *" 

Fig™ 3 iBua«U» fl« bade moa« >i» "f » <**°»1 
MOMdawe with the mvsntion; 

Jig™ 4 U a di^snm. *<»*g . ^ 
,^ot».opti«aconMCBr«>»,*««ltoinvenS"« 

Kg»« 5 i. . atag«m Btawi..E .ta ""'^ 
(secondmode of use) State; 

Kgu«. 6a, 6b. & ilh««"«. a vatlao. vem<« of th. »»nd 

H«B 7 a>DV« a 6rt«r varies «1« '»=«^ '■"'^^ 

Kg™ 8 is a aag.«n of a thirf «nboaim«. of optical uomtcotc m 

1 5 accordance wifti the inventiam 

Kguxe 9 i» a diagr^n of a fi»ttth »bodir»=.. ot optical cc«^ 

accordance with the invention; 

Ksut« lOa «.* 10b ara alagram. of a fifih =na.odima«i of » .^ttcal 
comiretar in arasoltaco wiA the iiivenlion; 

Kg™ 11 is a diagca. of a Bixfh «nbodin«nt of «a ojrtoal co»oe»tor m 

accordance with the invention; 

Figure 12 is a diagi^ of a scv^ embodiznent of an optical coxmector m 
accotdanco with the invention; 

Figure 13 is a diagram of the seventh end,odimant in. a fe^ version of it. 

25 "mated" (second ™^°^°*"^®^^'*'^^*' 

Figure 14 is a diagram of the seventh «nbodnne„t in a sec«ad v«r«on of its 

♦'mated" (second mode of use) state; 

Figuxe IS is a diagrant of d^e seventh «nbodiment in a third version of its 
♦•mated" (eeoond mode of use) state; 
30 Figv^xe 16 is a diagram of Ihe seventh e^bodimont in a fourih v^ion of ita 
"mated" (second mode of use) state; 

Figure 17 illnstrate. a fir.t optical-conneetor ariBngement nwolviug mulhple 
Optical guides; 
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multiple optical gkiides; ^^^^ ;« ite 

„»6e of ^ in accordaooa with mven£on m . ,no.smxe-«..stant 

F^s 20. 21a and 21. ^ respective ve^ions of the ^o^t^r^t^ 

opncaiw ^-fitant coimectot wifli a second 

Figure 22 is a version of a moistare teewtant corm 

dissimilar mating connector ahovm 

Kg»» a i. a diaS^H. msm^ a c»c«i=d «».«»ca. "f <^ 
connectors under the invention; - 
Kg„ 24 .how. m c^ol co^ -"""a^ » '-^^ " 
embodiment liifircof; .jjtv^ 

IS Multiplexer (OADM) in a netwoik 

KgurL 26 to 32 ^ varicua appUcations in which the opucal connector 
aooordingtottieinveD&minaybeeraployed;. 
■ Hgure 33 show, a bad^lar. W«nentation of an opUcal-connector 
^.angementinvolvingopticalecnmectorsinaccardaocewith^^^^ 
Hgul 34a and 34b .e dia^ showing fl. use of an optical connect^ 
wording to the iaventiou inlho first embodiment thereof aa an eye-safe 
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connector; 



Figure 35 shows a variant vetdon of the eye^afe connector of Figure 34 in its 

j5r&tmodsofuse»and 

Figures 36a and 36b are diagrams illustratiBg a further embodiment of an eye- 
safe optical oonnsctor according to the mvention. 



30 iaafirstembodimentoffl.e.btv«^onanaptical compter is provided whid. 
i. divided into two portions. Figui. 2a ^owa a first portion of the cormeotor 
compii^g a body 10 which accommodates first and second optical guides 12 
14 each Of which connects at one end to a refractive element 16 by way of 

^octive collimators 18. 20 which, ht the illustrated embodiment, is a 
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optioai connector (see Figore 2b). 

vacuma) fti a face 24 of the re&active elemeat ana, 

preferably afBxed thereto l«r some suitable meflxod. wm 

1 tt»ft flit of cmticalcKnmcctor desigo. 

apparent to the person stalled m the art 01 opup 

. ^* rvf nse of the aHmeclor, ia which the first 
In the afore^wsationfid first mode of use ot ttie caim 

. .4 tf e second connfictor-portion, an optical 
coaneotor-portiDn » separated to the second c J^^^^^^i^^^ 

1 4nnnt at Port 1 of Uie first cotmeotar-portion v«ll undergo total inteta^ 
Signal input at fon i ui ui. . . ^ o Thus where for 

1 . interftme 24 and exit firom Port 2. TJiua. wiww 
reflection at the glass-an: interfiioe ^ 

e^le the first com^tor-portion is incl.«ied in a n^o^^ 
ttan^ttedtoPaxt2wfllbeav«Ua,lefor«seelsewheremtliexmg. 

, ti,,tthcimfii5tobeextsnded-intheinaimerofaretrofit-by 

connector-portion and aligned usmg augum r „„„„eetiir.oottiOTi 

rsee Figure 2b). This second connectot-potuon 
inserted into die apertuxes 22 {see Figor ^^^^^j^^ 

has a re&activc clement, shown as element 30 ^^^^"^^ 
1 ^ el^nent has. in a p^ferred realisa^cn, an ^^^^^^^ 
..^.e^al face of the restive ^^^^ 
pordon is offered up to ibe fitst oomiector-portian rnitd only v-y 

«ists between the total internal reflection surface 24 and the 
aurgap still exists between ^ tKbh. m a nrocess which takes 

.r..terial fe & of the order of 50 microns.). Then, m ft process 
matenal (e.g. oi m connector-^on is 

inuch less than Itos (m practice < 1ms), the see 
«uabed all tbe way towards tbe first comxector-pordnn until the two opposu,^ 
pushed all me way * , « , a are m firm contact with each other 

^ of the restive elements 1 . 30 m fiim 

Ofigore 20). Hus fi*m Cftotact. assisted by the presence 
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the indjsx of tiie te&active element 

1^ ^ pr««. bo.^. ThU i^u^ion of a ne* "^"^ 

. r.„^ 1 a»d 4 is adiisMd wMh «o«!>Obly law toss. 

^«|» to oonnoMsd » Ports 3 «. "s j ,™,„WM»t. 

^ in«m^ti»a of ttrfac and cm b. prov.»<»-d « v«y low 0^ 

in «m«st t» too known oonvendonrt of <Mondin« an opn=al 



nj^work described earlier . 
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The process set forth above U - ^ ^^^^ 

3 part of » optical netw. nn. 40 cct^g connecto. first 

portion 42. An optical si^ 44 parses ^ the &st coxn^tor-pcrtaon 42 
lontotb.reatofa..riu^Thisistbefc.txnodeofu.eomooon«eot^^ 

the s^cond «.ode. ^e fir^ conaec^^pordo. 42 is mated ..t. a sec<^ 

^hv-hisinaallodinaMoondoptloal-flbteatrangemnit 

ooi»eete-i»«oon«,iAichisimaueoma , ^ |,,_^ 

48 fkodbs optic: el»ont 50. Dne » ta^-on of fl» ta«n- 
.eftec^oa p^oes. to .ha ««. conn«»r*orto. *y ^ P«S«». Of ^ «^ 

„p««l 48. Tbns ring 40 is »«d.d V "^"^ "^f 
.ten«« 50. again ««fl.nnnim.lta»mvtion««»livo™ffio<»«« 

A .econa «bOdio«« of to .^ca oonnco*. aocorang « 
4„„ninflsfi«.n»deofn«inFi^4. Intoisembodimoo..af«x«i.60 « 
.Baa^ to a conncau-r housing 6i. whi* «»o«m.*«. nonnal .toms 
.. apnng contt.«. . kBhing n.a*»i» «d s 
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element 68 ™h « . SRW Ws, *e i^" ' ^« 

It- -r-j anr* 74 of whicU a feflecliiig means 75, /» » 
elemeat 70, on two wails 72 and 74 ot wmcii a e 

^ *: ^**.«c i«av take ttw fiam trf a "^"^ ^ 
provided. These lefiectmg means may tsuc© me 

fiUed with some otb<ar low-index iaemm or a vaoumi* 
applied to the outside of the surfaces 72, 74. 

Tto u.e of these reflect mean. ti.e fibtes 64, 66 ficom Port 1 and Port 
2 (not shown) 1o exit fin« ,he conn^r bousing 62 s^stantiBlly p^l to 
oaeanoiher. This ha« a n^ber of advantages in febrication and to 
the fact fe^ the connector can to employ construction technologies whtch 
«e connnonly used with .tandaM fibre-optic connectoxs. Hgure 5 two 
such connector-portions «at«i tog^ber ia th. second mode of nse nsn^g a 
teceptacle 80, which aligas ttw connector-portions correctly. 

A simita srrangem«nt is shown in Figure 6a, but Inco^oradng two additional 
features. The first festure is that on^e or ^ front surfeccs of the connector- 
pardons is polished to create a sU^t curvature in the mating surfkces. eg. of 

20 the order of 20 tmn radius, which is conunon in FC/PC fibrc-opti^ connectors. 

Now when (he comiector-portions arcmated. tire closure force flattens the ead 
of the connector-portionCs) slightly so as to ensure a very good physical 
contact over the centre of the mating aurf^. Tw>ically, the «mnection fbroe 
may be aroond 1 leg and the glass would be flatted over an area of around 250 

25 microns diameter. 

Ti^ second featui« is the inchision of a snap-closure mechanism, suoh as a 
Belville™ washer jnst in ftont of one of the surfaces to be mated. This is best 
achieved by insextiBg the first comiector-porUon ferrule into the aligning 
30 receptacte (e.g. a bnlkhead comiector mount) ftom one end and tbsn insertmg 
the wa^er into the receptacle fiom Hie other end until it touches toe onter 
periphery of the total internal refecting surfece of liie first comiector.poit.on. 
FinaUy, the second connector-portion is inserted firom the second end of the 
receptacle and pushed in until the mating surfeoe* of the second oomiectar- 
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portioajttst toiicbes the Belvffle™ washer atite outer fece (see Fig«ie 6b), 'm 
c^tare in the v^ier aatomalicaUy ensures a suitable miiiiimim spacing 
(10-100 microns) between the two mating suifeces. Further pressure on Ihe 
second oomiector-poxticm forces the vmsher to yield and flatten and, since the 
5 washer only occupies an outer part of the total internal reflecting surface of the 
first comiecUMr^onion which la leas FOtmalve than the inner part (see Figure 
6c) thetwomatingBUcfi«:escanbebroughttogeth6rsuccessfWly.Crheiemay 

be a more compUant spring at the back of the connector housing wMch can 
easily extendby the 10- 100 micron distanxje without, a aigmficaatxeducdon m 

10 force.) 

U is stressed that the BelvlU v«aher feature is not a requirement where a 
curvedmating aurfece ia used, but only an enhancement, allowing as it does an 
improved speed and control of the final closure of tbe counectoP^wrtionpair. 

luBtead of providing a continuous curvature on one or botli of the mating 
a stepped surface configundion (not shown) may be employed, 
whereby a flat, or even curved, mating surface gives way to a recess in which 
th^ washer sits, the recess of course being of such a depth that axe washer is 
stiU able to perform its distancing function via-a-vis the opposing matmg 
gur&ce. 

Figure 7 dwwB an alternative arrangement of the seccaid mibodiment, in 
which ahgoment is achieved using a pair of aligoment pins instead of a 
bulkhead, ThefigurcBhowsamatedpairofsochoonnector-portiona. 

A third embodiment of the optical conneotor according to the invention is 
illustrated in Figure S. This shows a curved refractive element 82, which 
performs the same reflective fimctions as the element siiown in Figures 4 and 
S. but in addition uses its curved surface to perfomi the collimatiau ^nd 

focussing opeiations. 

la a fourth embodiment, shown in Figure 9. a Graded Index (C^IN) Lens 84 
ia employed to perform both the focussing and beam deflection fimctions. . 
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This is preieraoiy a mgix -^.-x 

^^cly 0.6. e^m^ on,468 ^ .to «au» wh™ 

^ ^ b>d« of 1.85 ft. Jiving a b«m i„cid«» an^= of -M 

d.g™« «> «u> oc^maL Thi. cootfcrtably «c«a. *. critea angl. of 32 
(tegrees betwOT Ub bigh Mm ma<™=l an* 8ii- 

lOa «bow. a Sim =mboato»« ta»«P°«S-S a bau 86 

^ b, — a. ^vc* «^ >^ 
.ypicd derign p»^o«. for a range of looa «ft.«iv. between 13 

a^2.2. Pxefersbly. fl. curved surface ie «*«fl«t»a «o«ed » n»x»»« 

transmission at the designed an^ of inoidence. 

Figure U *o«a a «ah -nbodimeot i>«rpon>aag an opticd «.v.g»ide 
strucb^ 90 on ,« optica 92 {=* silica-on-saicon «.ve(^ or 

i^taged waveguide.). The s»c»e. which copses two 
waveguides 94. 96. con,pcls ^ optical ladiafion to/iyom the total n^emal 
Bflectlim anrace to meet at i point 98 on that aurftce. 

A sevens embodiment of to optical c™na=tor according to the taven«on U 
inn-r-edinrigerc 12,v«chsbowsapnan«.ice,««n. I00a«.d»d«4e 

end of a fetmle 102 accommodate tb* optical guide. 104. 106 m 

oombtaation wiflr reapectiv. coUima«ng meaea lOS. 110. which agam may 
^ of a OBIN lens. The priamadc etan«* 100 provides two reflect 

inures 112. 114 v^ieh. hrlto flrstmcde of us. of the eonnector^orUon, 
,«al in.en.al rrfleotioa of the incldem optical r«lialion ftorr, iuput te 

output 

Hguta 13 shOwB a pair af sux^h connector-portions mated in a quasi-collinear 
feshioB using a suitable receptacle, e.e. ft bulkhead conneotor mount 118. H«:e 
the optical ^diatioa m the optical guide 104 is T^flected twice by me two 
prismatic el^nts and entera 1he optical guide 119 to feed an optical elem<^ 
coupled to the second oonnector-portion, the optical radiation returned by the 
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optical elaneot to entenng Hie optical giuas" ' i_.„t lOO and out 
1 second prismatio elem«.t 120 P^-^^ ^^-^^^ 
thiougbi optical guide 106, 

rtif. aame ammfiBment wbere the two 
fc„,ti<m. 11= apfi»l-=is»ri prfte a» B Aa»n1.y tf» mows. 

be Biflted wilii Hie first coimectac-pcatioii 130. ims ai«u^ 

^ 130 of . -ngh ccon^tor only. op««l-»li-l 

agam Bhown by the airows. 

^*,c««nptit with a fourfla conaector-portioa 
FigW<^ liS shows die pr^ous axrang^ent wim a xow^ 

Tto «r»«em«« couple. comMcWr-flOitam 13« ' 

m «id 134 this offim 1 diffotont nmgo of upgrade 
oc^-pomoM W «J 134. urn _ 

«™biM« .0 nrtwo* opoirtoB. iqiUomg Ite WS«4o oju 

« p.^ ow. cptted slgod. c««a«* i»dep»d«^ of tbos= bong 
paaiedbycoimectot-pMtiOTS 130 and 136. 

J.. con-i» . of of opdc- goUlo. ^> - 

^ ^ '» «n8s?MB to anange the seven fibres anown 
svttnrtetry of the stmcture, at w posooie to anaue 

^..wffermlBwithahi^degreeofaccuraoy. In the cxanq»le 
along the centr© of the framie wm a dibh »»b^ 
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. ^ A fiK,«i fibre 3 is paired with fibre 4, and fibre Sis 

co^ector. which could be ^.BA m moxutonng o 
a^angemeat bas the benefit tbat multiple coaneebons can be ^ 
TTiAde bv sharing the same mating apenure- 

made by snaims . ^e similarly arranged by changme 

diffeent number of panrs of fitaas may DB5i»u j 

TZt. of the centre fibre and, l^s feab^ ^ 

methods described heretofore (of figs 4:10). 

of fitos ate aligned v^BcaUy o» 

^v, .0 o«U otb. in o^dor . =cMo« "^^^^ 

©lenwnis wBw* * and 4-16 and mcorporatmg or 

any of Ac optical devices shoAWimFigotea 2 and 4 10 ana f 

J ««^flf.fi arranaement shovm m Figures 
omitting, as desired, the curved matmg-surfaoe airangemen 

20 6a and 6b* 

Adv«.ag«>i»ly. ia «ch molfi-Sta. ooon«>tor .irangem=4^ tto action of 

• d«oHl«i W. is b.«^ . filo, of w^er (or con^ 

L ^ could d««y »U1 int.™. "^'^n 
^ C m» .o»«.or in d« «^ 
30 moi*»-«ghtc»ponU»».cfa»fi«.o««a.-^n,a«.%y=»un. 

Z"rJ.h.p«.vi-on,f.*.^.---«>«"-^"^; 
^1 KSO.. 2. ™ to .o - 

^ »^ i. ao« no. C-foS «rft«) of ^ 

Ze^on «. cl««dv*hou. di»P«ns«« 
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prqper^y of ^ oonnectot (se© later). 

A tnoistuie^ktant first comaeotor-portion is shown in Figure 19. This 
tacorporates a Ihiu block of glass of substantially the saxue iiidex as the pnsm 
sho>vn. xetained by a flexible xuembtano which holds it a few nucrons offee* 
ftom the prism surface, and which also acts a. a hennetio When tw. 

0 ' «„:h coni^c^ a« mated, the flexible men^rane i. defon^^ 

thin ^aas blockB to contact to prisms and each o&er. as shown in Flg«re 20 
tbi« allowing the optical signals to pass throngji to to opposing opUcal 
guides. Tbis connector lh«e&« has to advantage of being moisture- 
resistant, and also permitting easy cleaning wi tout disrupting to total mtemai 

1 5 reflecticfli wh^ ia the unwiated state- 

• M shown in Figure 20. there wiU be a lateral offset or of to beams in to 

straight-throu^ state (second mode of use), which may canse undesirable 
optical loss, m loss can be minimised by maldngto glass thioknesa small 
20 t^aiiva to to beam diamel«. Alternatively, to comiections on one half of 
to mating oomiector can be oi^et in order to minimise throu^-loss, at to 
expense of loss in to unmated atate, as shown m Figure 21a. In dus figure to 
collimators 140, m have been displaced by a distaiu^e 7 f^m to centrdmes 
m. 146 of to pn«m feces 148, 150. respectively, bo that to oonvergmg 
25 optical radiation 152 on to nonnally total intemaUy reflecting auifece of to 

first comiector-portion is directly aHgned with to wdiatioa^axes of the 

collimators 140, 142. 

m many ^^lications. to mmiated loss of to second comiector-portion is not 
30 toportant. Indeed, in some a^^Ecations it is desirable to have Mgb isolation 
between ports 3 and 4 in to umuated state. An example of such an 
applicatien is where to second connector-portion feeds an optical amplifier, 
which in to unmated fitate could indt«« laser modes if internal reflection 
occurs « to outer-feeing surtoe.of to prism 150. High isolation can be 
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V w the liriclmess Of the intetvenittggJ^ layers sucli^ to 
ensure that tb© resulting QB gt. . , ^le unmated state (an 

^ .„pU=a6o». for example. ^ , „^ ^ » 

pa«™», of *e opdo^ » Tllrt^on is ma-.d 

. ViowBver the second connector-ponion » 

ftsK two comKCtor-porticm «« doasd, to loundsa s«r 

X„ ^» 1-.^ of c»» ooupltag in «a.. ^''^'^'^-'^ 

'u ^^t. omfti! anela to the internal TIR suriace 

tt^^sbto* '."f"*^"^ ^ toss iB me 

Ai---^ « " °^I,T.I^un. of index- 
™a.hsd fhud to to »«tag surto prior to oom««=t.on. Ita does 

prior to ooonec.io.W « this ^ 
Figures 19-22) 
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M alWMnw ^ m he suA «■« total taKmal 

indot of llB Snt come™ ^ c-. i. coated wifl> moistiM. An 

™n «m occur «=o ^ end-ftoe »coa 

to reduce losses where requiied. 

Mc^ccce (MPD occur ^ an opti^ ^ ^ 

be tei>t very low - «ampl«. the iataferiug signal needs to be 50 dB lower 

&e maiB signaL Weu ihe eonneotor according to the 

•invoatiaa couples iu an opUcal elen^ ^« > 

the connector in the maled state cam constitute an m 

\. ^ ■ . The TiBtwork demeol 160 is oonneotsd fiom Port 4 w r 
teflectioa twice. The «>twor]c eiem element - 

3A. In the mated case, the main path ia]?ortl- Port 4 

.tt3A-Part2A.whUetheWeringsi^ta^thepaaiPortl-P0rt^^ 

piritp«t2/. mthiscase^theun^ed^^alundergoestworeflecn^ 
Fort lA- rwt A^i- coimectors 

example using an internal reflector. 

A final emhodimant of the opticd connects in accordance With the ^^^^^ 
Afinalemn ^ ^ ^pdcal conneciox in its second mode 

isinustiatedmFig«e24.InFigure^ P 402, in which ate 

^«,» f?rflt and aecond connfictor-poitieQS 4uu, wx, 
of use compnses &at and seco theadditLon of 

accommodated optical guides 404. 406. 408, 410 vdfho 

or reftactive elements, these guides eomrergs at an angle (e.g. 45 ) 
colhmators or reftacuve eieiu ^^^^ 
outotheiespectivematingauifece3.vAiereagainthemanngs.ma 

. 400 acts as a total internal reflector in the first mode of 

comiector-poruon 400 acts as 
operation. Since the two comiector-portions are m conta 
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5traiglrt through to ftie gaide *U6. 

l^pTZ^^ni^ion fto. firs. c™^-P««"a » 
vice-versa* 

J » rtf the<«e will now be deacnow*- 
different applications, and a few of these wiu no 



30 



provided with one or more rn-toe fort com^cto p ^ 

Le. it is d^d to ins^ a new optical el^^nt mto the hue, the _ 

.tMta the mating half. i.e,fh0 second connector^oTtion, of 
dement IS connected to the matmgn^. ^^^^ potions 

the comieotar, as shown in Fig^es 2b and 2o. When the J 
axe mated, the. optica si^ ^ ^--ted throu^ the newly mttoduced oph 

element 
compoiafiots. 



wavelengths. 



«tjms!) path would iavB to bo brokm to allow 
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. .t.- «mWeni caa be ovearcome using the optical 
co^ectoxort^prese.---^^^^^^^ is connected to a secoud 

urinal is ^touted the OADM mter. ^ 

coxmector arenxatcd. flie ^Hch can be tolerated by ma.y 

intammtioa to the traffic is bnef (« « ^ 

T «,4.r to include farther wcpansloo capability' » ^^"^ 

ci«y, where points need to be aoaeu 
connector^oihons 19A " 
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the line. 



-i,^ w meimfi of a connector coupled to a tap coupler * 

* h^oanmn an optical tap i& by eieatiJig a aanall 
attemfltive means of mtroduemg an op 

«.ri«i of order 1 micron between flie two aatoig surfeces of toe 
separation of orfler nuc „ the leflwtion at the 

«.niiect*sr whixjh would cause partial frostiaJion oi u» 
connector, wauiu in the first coDnector- 

interfece and thereby allowing a fraction of the hgtit m int: 

„,terfece ana uie y r^ective guides of the second connector 

portion to be coupled m to the respective guioe 
.Hor, One way in which this separation could be actaevea i 

portioa. one way m t, «cn, described earliBr such that an 

appropriate design of the snap-action mechamsm deacnb^ e^ 

il^ Jediale closure force bdngs m two surfa^s to a defined spa«ng. 
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^ ,0 ta^rov. the Thi. »»y o«ur, fcr """^ 

c^aci., ^ " ^'""^ " 

(OSNR) due .0 aadito of su* » 

OADMs. »r to to d^EBUlad-Hl of «>c fibre pl.n. - ..g. l>y <^^- 
I. «, o^e. amplifler 204 can be ta=«=i «o *= li- ^ ^ con«>^ 

to mo invcmion. „ *o»n in 1^ f ^ 

fi« be m««nrf > te«,P»«^ coupler « d«»*ed 

^pHfier couUl «he. b. p«>1«oviri»«> «> "» 

J„.eingin.««d,nto*oUn.. Ia*ec.s=of=„,«.pffl«..nd«^y 
^ove, . »cond c«me«or.pofll» eo=figura&« b«ng Ingb loss 

betweeu porta in me unmated state may be deaucabie. im ^ . . 

° *^ appropriate choice of 

with a configuwtxon such « m Blgure 21. wim app F 

parameters, or a configjiratim as shovra in Figure 23. 

Hgurc 30 3lK.wsac«uaec.orinaccorda.cev*hlliem^^^ 

^an Amplifier over the more ^cly used Bd,i«m Doped .ibre Ampbfier 
tbatlhein^ertionlossintbe^-poweredstateislow. Tbi. enable the R^^ 
, An^lifi^r to be added to th.clh«* with «UBimal mterruptiou to traffic, and the 
amplifier gain slowly ii«>reased while mamJamiftg a stahk traffic path. 

FiguresSla ^ 31b show the use of a .ormeetor in accordance with the 
invention to link two easting rings - a main ting 206 and a secondary nng 

,5 208 - into a single larger ring. ^ practice, to achieve thi. the followmg st^s 
axe preferably tak^: fix^ly. ^-f^^ the two comrector-halves aie mated, «ie 
ttafSc at those ring nodea adjacent m first connector-jortion is rerouted- 
the connector halves are mated and n.^V paths axe commissioned through ^ 
enlarged ring and, finaEy. the new patha are made available to the tr^c 

30 which had heea rerouted. 

Dispersion i. » io-porttnl probl«n in many optical sy«em.. since I. ~nse» 
pulse spreading ae >ravds along fibre systoms. Wspersxm » 

particular issue on Ugher spe»l syrte™ (10 Oto. and «pw«da) o' 
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A ootical-fibra system (e.g. 2.5 Gbps. fw 

.ptiH^um fibre type. A ^ ^ compeosad^ 

waveleng^) caa ^/^^^ ^7",^, l^^i.e addition 
Unecade of same waveleagflis to 10 C3bps^40 uopa «h 

cLcla.g (PSCM,). Tto be «»<»pM«d by fc« 

jMMuriDg tho sifinal Quality tiOTg m <W««»l , „,aflidlV 

dknersioa coBomMlton- TWs tap eoujla and nisaiMtraMn mi- 
«rbc«^.»=«>byato»<o«WDa-o,MCM..a*ov»inFi»-3^. 

33 ahowa a nn«b« of con«««. 220., 220b to — ^^^^ 

.ao»s cue* boards 222 b> bo pluffi.* bto Ih. 

optioal .i^n.1 being .u.=d ^ each anob bo.nl .0 "^^^^ 
^26 runted »«» board, Th. backplane connects be 

or "nroWple" a. abrmn in Fi^ " -»1 S. V^o^ 

^ga^Uona of -vridng ap" tbe ba^ are — »-'^'^ 
^."I^ bare. I. ia ^ "^P^""- » 1^ 

^ i„ 14. A n« of conneotor ^ ^ of 

. .■ „ ta Hmre 2 on the backplane 

,,o,,,,«tt^po*on ooniSgnra>u» aa *ow» nt 

.ogafcer with a mains cannaCor-pofli™ confSguratton as aba™ m FrgBe 4^ 
^ ^niraa «^ op«cal r««.tion. (baa^) br.heop.icai 

s»n. an^ i» *. 0--^^ 45" .0 tire ncmaD 
^ di^n-era arrt indoc of fl» nraSng aar^ aiao '^^^^J^ 
Tto«>^in.=*ce.o.bebacW«»(if.«^wb.d™ctlyv.aanoff- 

*olfoonnec.or228,or«.nldb.viaon-car4con»»tor.(notal«.>vn). 

M.^ otbar applicationa ftr the inventive opdcal con.««or can be envisaged^ 
^ Cno. ilh^tra^d) bdng tbe «l*oc addidon of power tapa n. a 
toirfea* aysmm (..g. aCATV (cable«»sa telavlaian) ayatem). 
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of ihB invention will now be described. 
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. ^ c t^he eve Optical systems employmg higb levels « 
radiation hazardous to the eye. upuwoi , 

/ «™«Hfied svBtems) caa suffer these problems, and are 
optical power (e.g. amplifieil sysiein..; ^^-ura to 

^, V cwftff /ALS'i featuiea to Innit ewposure to 
reauixed to hswe Automatic LmeShutofft^; IB 

requiiou. „„riral sienal leflscted &om a fibre 

radialioji. Tbese systems typically lase an optical signal re 

break or uranated connector to trigger liie ALS- 

, a» 300 is »=on„no<ta»d i. body 301 of co,mco«,r porUoa »d 

«. ^ <.i^^*mt ^(U which in turn is comiectBd to a 

su*.. Apxotectivo ««« 308 may optionally alao bo " '-P^ 

Mdior in oMmeotion wifli tWa embodiment. 

bcra. is act optical signal 'f^^^^ 
310 la abao^ed in anoptioal don^ 312 prodded on .ho fi^li- 

TllcoBK b. ptovidod a. tU. point, wtei -ffl "^T™ 

^J^^y the aan.0 pa6. tbi. algna, tl»a ba». a^ 

^fton.«>=f^3l0andbao.alons«3OOp8oalfib«300in«.oO^»« 
ai^ctio. IMa win bav. the dS^t of aobanoin. *e t««n s.^1 
^ed on in the earUcr daacribad ALS ay..»a. On auoh 
^ «fl«ing sorftco »»e 310) h uaually nonnal to tho flbto aMs). If tt .a 
ZLIT to ^ .be sama tefleotivity aa a ata^tad FC*C typo opt^al 

cormeoBr. Iha reflector could be in to Smn of an air BW. 
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Tb. =»m,I of op^asoa of suoh an eye-safe » » 

f«m of to ^ coan^Br-porfon A™n m Rg«« 2b. . A. m«h 
fl« ^ oooncou^po-oo «^ 34.. 0^ oc-=«-^ 

h„o a op*«l po« (opSd IPO^) P-^ '^'^^ 
on «tefib« sectiontt^te ««on4ooo0««»-Portio:.was conn«t»L 

^ «»=c»r .0 -vice por^n^t «ho om toa «.» »y ^l--^ 




action* 



1.^^ oo.^ 312 i. ^pUccd by . eriog o, d«. « 
tlsode. in «d« a ™ible LEI> or l«« 3U. ^ 

provide a visual indication of a fibre break. 

M p»«ice. v«h «>y of toe. v«i»* th. B«ood con-^or-portfon coold bo 
« fl„ « coi«c»x.parho^ i.. i. could i^oluO. its o^n .p.oa^ 
aunvp/r,flootor.Co 312. the b»«e«,«. would Mfil «««=<«- »■ ^ 
second ccranector-poTtioiL 

Ab». i.s.«d of »*E «« angled optM-gnWe conUgmaflon of the ita. 
.n,fc«taen. igere 2). »y of ota ooo%™«oas n>ay .3ao be en^loyed 

(e.g. Figure 4). 

* 

X ^ =JH>amett of «. e,«afe eonoectt anBi8Pn«»« i» to 
Figp.ee 36a and 36b. in »UcK a a«e is <J«™ tepnboaed in a oom-ec.^^ 
p„«i» 320, The eod of to fibre. i. xeedved in a receiving me«» 321 
is in«rt«l in a ferrule 322. to o^ of »bi«b ia ««>ed. » *o«n. The 
^. ^ cnl^ied ™,i>n of v*fch ia rf»wn aa i«n 324 in Eigure 36b ia ««ie 
ao tot to opdd .isa- topinging on to angled end-a« of to tool. » 
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reflected towards tiie side-wail of the ferrule, as shown by the arrow, where it 
is absorbed. 

In the other mode of use of the illustrated coxmector, ^ simUu: coimeoit»r- 
portion is ofiFered up to the end of the ferrule of the connector-portion 320 
shovm, so that tiie total bitemal reflecting oporttion at the fetrule/air interface 

324 is £rustratjed> the signal then being able to pass into the opposing &rmle 

325 aud out into its own associated fibt^e section 

i 

The advantages of the present optica] connector can be sunnnarised as foUows; 

(1) It allows the upgrading of an existing system with absolutely minimal 
disruption to trafBc. 

(2) It simplifies network planning by allowing later upgrades with OADM 
filters, etCj again with mioinial impact on existing traf&c» 

(3) It reduces CAPEX (capital expenditure) by enabling a pay-as-you- 
grow policy to be followed (e.g* can add OADM filters as and when 
needed). 

(4) It decreases OPEX (operational expenditure) by simplifying "the 
upgrading process^ and 

(5) It improves network performance by eliminating unnecessary 
components and by allowing in-service upgrades with amplifiers and 

t 

DSCMs, etc. 
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CLAIMS 



1. Aa optical connector luuvjng £r$t dxid second coisnector-porttons, the first 
Qonnector-portion ooiaprismg first and second optical gaides for 
respectively receiving and tr^smitting first and second optical radiations, 
and a first, total internal reflection sur&oe upon which> in use, the first 
optical radiation impiiage^; the second connector-portLon comprising a 
second surface for placing ajgaittst said first surface thereby to fiustrate the 
total intsamaj refleotiott function of said first sunfece, the second connector- 
portion being associated in u$e >vith an optical element; 

the optical connector being adapted for wo modes of use: 
. a first mode» which excludes the second connectot-portion. and in 
which the first connector-portion ia inserted in a first optical-fibre 
arrangement having a ^ven functionality and the first surface reflects the 
first optical radiation mto the second optical guide, and 
- a second mode, in which the conneotor-portionfi ace mated together 
such that the second suifiace i$ held firmly against the first surface and 
accurately aligned therewith, thereby frustrating said total internal 
reflection and allowing the optical radiation &om the first optical gmd$ to 
pass through to the second connected-portion and interact with the optical 
element, whereby the flmctionfllity of the opttcal-fibfe ajtangemont is 
increased. 

2, Optical connector as claimed in Claim 1» wherein the second connector- 
portion comprises third and fourth optical guides having respective first 
and second ends, the first ends being orientated towards the second surface 
and the second ends being connected, in use, to said optical element. 
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Optical connector as claimed in Claim 2, wherein the second connector- 
portion has a refractive-index matctubng means applied to the second 
suc&ce for minimising reflections at ttie intetface of the mated first and 
second surfaces. 

pptLcal connector as claimed in Claim 3, whexeia the first comiector- 
pottion dmriog said first mode of use compri&es a protective cover for 
protecting the fir&t surface from contamination. 

Optical coixaector a$ claimed in any one of Claims 2-4 wherein first and 
second connector portions ate aligned in a mechanism which provides a 
sns^actLon final closure firom a pre-set distance. 

6. Optical connector a$ claimed in any one of Claims 2 to 5| wherein the first 
and second optical guides are substantially paralleL 

7. Optical coimeator as claimed in any one of Claim$ 2 to 5, wherein the first 
and second optical guides are nonnal to the first mrface. 

8. Optical cQonector as claimed in any one of Claims 2 to 7, comprisiag a 
refiractive element between the first and second optical guides and the first 
sutface and tlie third and fourtb optical guides and the second surface. 

9* Optical connector as claimed in Claim 8» wherein t)%$ xefractive element 
comprises a graded-iadex lens. 

10. Optical connector as claimed in Claim S, wherein the refif^otive element 
comprises a high refi^tivc-index ball leEOS. 

11. Optical conneotolr as claimed in Claim 7» comprising an optical element 
between the first and second optical guides and the first surface and the * 
third and fovn& optical guides and the second surface, the optical element 
of the first connector-portion comprising first and second reflecting 
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fiurflaces for reflectiiig the notmally orientated optical radiation in the first 
and second optical guides respectively onto and &om said first suffkoe. 

12. Optical connector as claimed in Claim 11, wherein said first and second 
reflecting surfaces comprise a reflector attached to said opticaj element 

13. Optical connectot as claimed in Claim. 11, wheireia said first and second 
reflecting surfaces comprise' a low refiacdve-index medium adjoinifiig said 
optical element. 

ft 

14. Optical connector as claimed in Claim 13, wherein the low refractive- 
index medimn is one of: an airgap, a glass material and a vacuum. 




15, Optical connector as claimed in Claim 11, wherein ssad first and second 
reflecting surfiaces are part of a condniiOus surface of a len$ dement* 

16, . Optical connector as claimed in Qaim 1 1, wherein the optical element of 

each of the cozmector-pordons comprises a prism having two outer faces, 
the optical radiation in the first optical guide in the first mode of use being 
reflected into the second optical guide. 

17, Optical connector ds claimed ia Claim 16, wherein^ in said second mode of 
use, one of the out^ faces of -Qic prism of the first conneccot-portion 
adjoins one of the faces of the prism of the secc»)d COmiectK-portion. 

IS. Optical com^otor as claimed in Claim 17, whmin the first and second 
optical guides &rm an angle of proximately 90** with the third and fourth 
optical guides. 



19. Optioal connector as claimed in Claim IS. comprising a third connector-- 
portion similar to the second connector-portion and having fifth and sixth 
optical guides^ the GSh and sixth optical guideis forming an angle of 
approximately 90° with the first and second optical guides of the second 
connector-^portion and wherein radiation fiom the first optical guide passes 
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into tho fourth, optical guide, radiation from, the thiid optical guide passes 
into the sixth optical goide aad radiatton fioaaa. die fifth optical guide passes 
into ftie second o^ptical guide. 



20; (^tical connector &s claimed in Claim 2, wherein the iiist and second 
connfictor-poitions have attached to th^ respective optically transmissive 
blocks adjacent the first and second sur&ces, respectively, the blocks 
being attached in liemseticaUy sealed or znoi$tuxe-$ealed manner by way of 
a flexible metttbrane^ wherein in said second mode of use said blocks are 
held firmly a^inst each other and against their associated respective ftr$t 
and second surfaces so as to minii5:^i5e reflections. 

21. Optical connector as claimed in Claim 2, wherein the first conneetor- 
portion has attached to it an optically transmissive membrane a^^acent the 
first suxj^e, the membrane being spaced from the £ir$t sur£a£6 in ^ first 
mode of use and attached in hennetLcally sealed or moisture-sealed 
maimer^ wherein in the second mode of use the aembrane is held firmly 
against the respective first and second surfaces so as to minimise 
reflections 

22 Optical connector as claimed in claim 20 or 21 wherein the position of the 
third and fourth optical guides and the thickness of the blocks or 
membrane are adapted for low lo$$ in die mated state while achieving hig^ 
isolation between the tiiird and fourdi optical guides in the unmated state 
of the second connector-portiotiv 

23, Optical connector as claimed in any one of the preceding claims, wherein 
the second ooxmector-poTtion is substantially identical to &e jSrst 
connector-portion. 



24, Optical connecto)^ arrangement composing an optical connector as claimed 
in Claim 1, each first connector-portion comprising a plurality of paits of 
first and second optical guid6$< 
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2S, Optical connector arrangement as claimed in Claim 24» further COmpifeitJg 
a central optical guide, fho pairs of optical guides being disposed aroiMid 
^d central optical guide* 



26, Optical oomasotor arrangement as claimed ia. Claim 25, wh^^in flie paira 
of optical guides axe dispo&ed in hexagonial fashion around the central 
' optical gaide. 

27- Optical connector arrangement comprising an array df Optical connectots 
as claimed in Claim 1 . 

28. Optical connector arrangement as claimed in Claim 27, whereia the first 
optical guides and the second optical guides of each of the optical 
connectors are motinted on xespcotiYe first and second support members. 



29. An optical-fibre network comprifidng an optical connector arrangement as 
claimed in Claim 25 or Claim 26, wherein the central optical guide can be 
used for netwofk-momtoring purposes or as an optical service chamiel. 



30. An optical connector having first and second oonaeotor-portions, 

the first connector-portion comprising a first optical guide for carrying 
optical radiations ftpm a first optical fibres a first, total internal reflection 
$vnrfaoe upon which, in use, said radiations impinge, and a means for 
enhancing an eye-safe operation of the optical conneotor, the second 
connector-portion comprising a second optical guide for carrying optical 
radiations to a second optical fibre and a second snrfiace for placing against 
the first surface thereby to finistrate the total internal reflection function of 
said first sur&ce; 

m 

the optical connector being adapted for two modes of use: 
- a first modCp in which the fiiat and second connector-portions are 
mated together such that the second sur&ce is held firnily against the Erst 
^face and accurately aligned tharewith^ thereby frustrating said total 
internal reflection and allowing the optical radiations &om the first optical 
guide to pass through to the second optical guide» and 
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- a seccmd inode> in which the first and second comiector-pordons are 
separated^ so tihat the radiations in the first optical guide are reflected by 
the first surfece into fhfi means for enhaaioing an eye-safe operation, 
whereby the eye-safe opecration of the first coimectox-ponion can be 
enhanced. 



31. An optical network section into which is connected the first connectcar- 
portion of one ox more optical connectors as clahned hi any one of Claims 
1 to 22. 

32. Optical network section as claimed in Claim 3 1 , wherem at least one of the 
second connector-portions of the one or more optical connectors is 
connected in turn to one or more add-drop multiplexers, 

33. Optical network section as claimed in Claim 31, wherein a.t least one of the 
second oonneotor-portLons of die one or more optical connectors is 
coimected in t\an to a fust comiector-portion of a fmrther optical connector 
m claimed in any one of Claims 1 to 19. 

34. Optical network section as claimed in any one of Claims 3 1 to 33, wherein 
at Least one of the second connector-portions is connected to an optical 
amplL&or. 



35 . Optical network section as claimed in any one of Claims 3 1 to 34» wherein 
at least one of the seccmd conn.eotor-portions of the one or more optical 
connectors is connected in turn to a network ring. 

36. Optical network section as claimed in any one of Claims 3 1 to 35, wherein 
at least one of the second conaeotor-pordons of the one or more optical 
connectors is connected in turn to a Ilaman pmnp in order to increase 
optical gain. 

37. Optica] network section as claimed in any one of Claims 3 1 to 36, wherein 
at least one of the second connector-portions of the one or more optical 
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cannfictors is connected in torn to diagnostic apparatus in order to be able 
to dia^;nose the bebavioiir of tha netw^otk sectloxi. 

3 8. Optical network section as claimed in any aae of Claims 3 1 to 37, whereia 
at least one of the second connector-portions of the one or more optical 
\ connectors is connected in turn to a power tap as part of a broadcast 
system. 



39. A method of increasiag the fimctionality of an optical network by the 
addition of to optical element, comprising: 

(a) equipping ibs netwodc with the first connector-portion of an optical 
connector as claimed in any one of Claims 1 to 18; 

(b) connecting the Optical element to the second connector-portion of the 
optical cotmector^ and 

(c) mating together the first and second connector-portions. 

40. Method as claimed in Claim 3S^, wherein the optical network is a primary 
rmg having a phirali^ of network nodes and die optical element is a 
secondary netv/ork ring, whereby the primary ring is enlarged by the 
addition of the second^ ring» 

41 . Method as claimed in Claim 40. including the further steps of: 

(b') prior to step (c)^ reroutiag traffic at nodes adjacent the first 
connector-portion; 

(d) following step (c)|. commissiomng new path;S throu^ the enlarged ring> 
and 

(e) switching to said new paths. 



42. Method of upgrading dispersion control in a nstworic, comprising; 

(a) equipping the network with the first connector-portion of an optical 
connector as claimed in Claim 1; 

(b) equipping the second connector-portion, of the optical comiector with a 
tap coupler; 
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(c) connecting dispeision-measiMent apparatus to the coupler to 
determine the value of dispersiou slope ccjmpeiwationTequired; 

(d) removing ttie tap coupler from Hie second conneotOT-portion, and 

(e) coimectins to the secoad connector-portian a disperwon slope 
oompensadon module (pSCM) having the determined oompensaiioix 
value. 
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43. Aa optical coimeotor device for mating with, a coar^sponding optical 
ODnnector device having a total-intemal-reflection fkwtrating mating 
surface and associated, in use, witii an optical element, the optical 
connector device comprising first and second optical guides fbr 
xe^ectLvsly receiving and transmitting first and second optical radiations, 
and a total internal reflection surface upon which, in iise^ the first optical 
radiation impinges and against which the ma^g suifSace of the 
cptrespouding optical connector device can be fiimly held* 

# 

T 

44, Optical connector device as claimed in Claim 43, wherein the 
corresponding optical c«mector device is substantially identical to the 
optical coxmector device. 



45. An optical connector substantially as shown in, or as hereinbefore 
described with reference to. any oft Figures 2a, 2b and 2c, Figures 4 and 5. 
Figures 6a, fib and Sc. Figure 7, Figure 8, Figure 9, Figures ICfa tod 10b, 
Figure 11, Figure 12. Figure 13, Figure 14. Figure 15, Figure 16. Figures 
19 and 20, Figure 21a, Figure 21b, Figure 22 and Figure 24. 



46. An optical connector arrangement substantially as shown in. or as 
hereinbefore described with reference to, any of: Figure 17, Figiure 18, 
Figure 23 and Figure 33. 

47. An optical connector substantially as shown in. or as hereinbefore 
described wifli reference to. Figures 34a and 34b» Figure 35 or Figures 36a 
and 36b. 
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ABSTRACT 



OPTICAL CONNECTOR 



In an optical connector for j5bre-optic use a first portion of the cotmector is 
insoted in an. existing fibre section ^ifli a view to later upgraditig the section 
as appropriate with one or more optical elemettta, e-g. QAPM's, amplifiers 
and the lifce. When, the need for to upgrade arises, a second portion of the 
cotXQdctor is comected to the item whkh is required to be inserted into the 
$?d3ting section and th^ two portions of the coamector then mated together. In 
the mating processi a total internal reflecting surface of the first connector- 
portion, which hx the existbg fibre fiy$tem simply reflects an optical signal 
back into the system, now passes the optical signal on into the second 
connector-pottion and into the added Optical element, thereby bringing that 
element into operation in the existing net*work with minimal di^Jciuption to 
nctworlc traffic. 



Figure 2c 
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